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Detailed Action 

Applicant's election without traverse of Group I (claims 1-46 and 59-64) in the reply 
filed on 10/19/05 is acknowledged. 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-21 and 59*64 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Unno (5,459,000). 

Unno teaches a photomask that projects radiation beams from light-projecting 
portions when said photomask is irradiated, said photomask comprising* a reticle having a 
fine pattern of light-projecting portions separated by light-non-projecting portions formed 
thereon, the light-projecting portions and the light-non-projecting portions comprising light- 
reflecting portions and light-blocking portions, respectively; and 

coherency reducing means for reducing coherence between radiation beams that are 
projected from respective adjacent light-projecting portions, said coherency reducing means 
comprising polarizing means provided for at least one group of the light-projecting portions 
for orienting polarization of radiation beams from the one group in a direction orthogonal to 
a direction of polarization orientation of radiation beams from another group of light- 
projecting portions. 

And wherein said polarizing means comprises first polarizing means provided for 
the one group of light-projecting portions and second polarizing means provided for the 
other group of light-projecting portions, the first and second polarizing means respectively 
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orienting polarizations of light beams from the respective groups of light-projecting portions 
in orthogonal directions. 

And an image forming method for illuminating first and second grating patterns to 
form an image of the second grating pattern using a first light beam and to form an image 
of the first grating pattern using a second light beam, said method comprising the steps of 
providing a first grating pattern having grating lines and a second grating pattern having 
grating lines substantially orthogonal to the grating lines of the first grating pattern; 

linearly polarizing a first light beam in a first plane and; 

illuminating the first and second grating patterns with the first light beam so that 
the first light beam is obliquely incident to form a plane of incidence parallel to the grating 
lines of the first grating pattern; 

linearly polarizing a second light beam in a second plane orthogonal to the first 

plane; 

illuminating the first and second grating patterns with the second light beam so that 
the second light beam is obliquely incident to form a plane of incidence parallel to the 
grating lines of the second grating pattern; 

providing the first grating pattern with polarizing means for blocking the first light 
beam, to form an image of the first grating pattern using the second light beam; and 

providing the second grating pattern with polarizing means for blocking the second 
light beam, to form an image of the second grating pattern using the first light beam. 
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The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-46 and 59"64are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Unno (5,459,000) in view of Kim et al. (6,057,970). 

In the claimed invention: claims 1-21 are directed to a polarized reticle comprising- 
a reticle including at least one first patterned region at least partially surrounded by at 
least one second patterned region, the first patterned region and the second patterned 
region each having different patterns defined thereon; a polarized material having a first 
polarization direction disposed over at least a portion of the first patterned region of the 
reticle; and a polarized material having a second polarization direction generally orthogonal 
to the first polarization direction disposed over at least a portion of the second patterned 
region of the reticle . 

Claims 59-64 are directed to a method of making the polarized reticle. 

Claims 22*58 are directed to a system for using the polarized reticle for exposure. 

Claim 22 is to a photolithography system comprising- an illumination controller 
operably coupled to an illumination source configured to irradiate linear polarized light; 
and a movable half-wave polarizer disposed between a polarized reticle and the 
illumination source, the polarized reticle comprising- a reticle including at least one first 
patterned region at least partially surrounded by at least one second patterned region, the 
first patterned region and the second patterned region each having different patterns 
defined thereon; a polarized material having a first polarization direction disposed over at 
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least a portion of the first patterned region of the reticle! and a polarized material having a 
second polarization direction generally orthogonal to the first polarization direction 
disposed over at least a portion of the second patterned region of the reticle. 

And (claims 26 and 31*43) are directed to the polarized material disposed over the at 
least a portion of the second patterned region: 

wherein the polarized material is an organic polymer selected from the group consisting of a 
ferroelectric polymer, polyvinylidine fluoride, and a liquid crystal polymer; 

wherein the polarized material is an inorganic material selected from the group 
consisting of calcite, mica, quartz, and silica. 

The applicant discusses the limitations of the prior art in that in conventional 
photolithography, the reticle having the peripheral pattern and the array pattern are 
exposed to the illumination source at the same time. However, the optimal illumination 
conditions for the array region and the peripheral region are not identical. The term 
"illumination condition" as used herein should be understood to include the distribution of 
angles of light used to irradiate the reticle and the total intensities of the light in those 
angles. A relatively tightly spaced pattern characteristic of the array region typically 
requires illumination by a circular annulus of light at a fairly steep incident angle. A 
relatively sparse pattern characteristic of the peripheral region typically has its optimal 
illumination conditions when using a single plane wave of incident light. Thus, each region 
of the reticle has particular illumination conditions such as depth of focus, dose and angle of 
incident light, among others, which have different optimal values for the array and the 
peripheral region. Therefore, if the illumination conditions are optimized for the array 
region, the illumination conditions for the peripheral region are sub-optimal and vice versa. 
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Unno teaches a photomask that projects radiation beams from light-projecting 
portions when said photomask is irradiated, said photomask comprising: a reticle having a 
fine pattern of light-projecting portions separated by light-non-projecting portions formed 
thereon, the light-projecting portions and the light-non-projecting portions comprising light- 
reflecting portions and light-blocking portions, respectively; and 

coherency reducing means for reducing coherence between radiation beams that are 
projected from respective adjacent light-projecting portions, said coherency reducing means 
comprising polarizing means provided for at least one group of the light-projecting portions 
for orienting polarization of radiation beams from the One group in a direction orthogonal to 
a direction of polarization orientation of radiation beams from another group of light- 
projecting portions. 

And wherein said polarizing means comprises first polarizing means provided for 
the one group of light-projecting portions and second polarizing means provided for the 
other group of light-projecting portions, the first and second polarizing means respectively 
orienting polarizations of light beams from the respective groups of light-projecting portions 
in orthogonal directions. 

And an image forming method for illuminating first and second grating patterns to 
form an image of the second grating pattern using a first light beam and to form an image 
of the first grating pattern using a second light beam, said method comprising the steps of: 
providing a first grating pattern having grating lines and a second grating pattern having 
grating fines substantially orthogonal to the grating lines of the first grating pattern; 

linearly polarizing a first light beam in a first plane and; 
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illuminating the first and second grating patterns with the first fight beam so that 
the first light beam is obliquely incident to form a plane of incidence parallel to the grating 
lines of the first grating pattern; 

linearly polarizing a second light beam in a second plane orthogonal to the first 

plane; 

illuminating the first and second grating patterns with the second fight beam so that 
the second light beam is obliquely incident to form a plane of incidence parallel to the 
grating lines of the second grating pattern; 

providing the first grating pattern with polarizing means for blocking the first light 
beam, to form an image of the first grating pattern using the second light beam; and 

providing the second grating pattern with polarizing means for blocking the second 
fight beam, to form an image of the second grating pattern using the first light beam. 

The teachings of Unno differ from those of the applicant in that the applicant 
teaches that the use of different materials for the polarized material, such as, an inorganic 
material selected from the group consisting of calcite, mica, quartz, and silica. 

Kim et al. teach a lithography apparatus comprising: a light source! and an optical 
lens system which includes: at least one isotropic optical unit for focusing a light from the 
light source on a focusing point; and 

a birefringent optical unit for forming dual focus on different focusing points along 
an axis of the optical lens system in response to polarization of the light, thereby a depth of 
focus being substantially increased. 

And wherein the birefringent optical unit is made of crystal, calcite, mica, 
birefringent polymer, a parallel plate, a lens, a prism or an optical wedge. 



Application/Control Number: 10/715,955 
Art Unit: 1756 



Page 8 



It would have been obvious to one having ordinary skill in the art to take the 
teachings of Unno and combine them with the teachings of Kim et al. in order to make the 
claimed invention because Kim et al. amply teach the benefits of using their birefringent 
material and it would be obvious to one in the art to choose a material with known and 
beneficial properties. 



Any inquiry concerning this communication or earlier communications from the 
Examiner should be directed to Stephen Rosasco whose telephone number is (571) 272- 
1389. The Examiner can normally be reached Monday-Friday, from 8-00 AM to 4^30 PM. 
The Examiner's supervisor, Mark Huff, can be reached on (571) 272-1385. The fax phone 
number for the organization where this application or proceeding is assigned is (571) 273- 
8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status information 
for unpublished applications is available through Private PAIR only. For more information 
about the PAIR system, see httpV/pair-direct.uspto.gov. Should you have questions on 
access to the Private PAIR system, contact the Electronic Business Center (EBC) at 866- 
217-9197 (toll-free). 



Conclusion 
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